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Dense Line Patterning as a Key Enabler of Moore’s Law
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Garcia et al, IEDM, IEEE, 2020

Nakayama et al, SPIE Proceedings, 8327, 2012
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Atomic Layer Etching Pitch Splitting (APSTM)
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APS™ simplifies multi-patterning with a single-step process, reducing cost, 
complexity, and environmental impact compared to SADP, which requires 
multiple deposition and etching steps. APS™ enables higher yield, lower 
CAPEX/OPEX, and scalability to sub-2nm nodes.
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APS for Nano Imprint Lithography on Bulk Silicon
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APS™ in Bulk Silicon vs Low and high NA EUVL in Resist

CD 10 nm

Half Pitch 12.5 nm

LWR 2.2 nm

Material Si

CD 12.7 nm

Half Pitch 12 nm

LWR 1.7 nm

Material Resist

CD 6.6 nm

Half Pitch 8 nm

LWR 2.37 nm

Material Resist

NIL + APS Low NA EUVL High NA EUVL
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ArFi + SADP

CD 20 nm

Half Pitch 22 nm

LWR 2.5 nm

Material Si

Proc. of SPIE, 69244E-12008This work EUVL Symposium, 11854-11 2021 Source: Imec



Atomic Layer Pitch Splitting (APSTM) on NIL-Defined SOI Wafer
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Atomic Layer Pitch Splitting (APSTM) on NIL-Defined SOI Wafer
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300mm tools for APS™– Beta tool in manufacturing
A fully automated wafer processing cluster for Fabs

AlixLabs APSTM System
Coming Q4, 2026AlixLabs Clean Room, Lund HQ

• Alpha APSTM tool manufactured and operational in the 
AlixLabs Cleanroom in Lund, Sweden

• First of a kind 300 mm APSTM tool
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Conclusion

100 nm

100 nm

Self-Aligned Quadruple Patterning Made Simple - Extending the Applications of Atomic Layer 
Etch-induced Pitch Splitting (APSTM)

After APSTM

Before APSTM

• Atomic Layer Pitch Splitting (APSTM) can serve as a strong complement to 
nanoimprint lithography (NIL) to extend resolution for dense line patterning.

• Silicon line structures with a critical dimension (CD) of 10 nm, half-pitch of 12.5 
nm, and line-width roughness (LWR) of 2.2 nm were achieved, comparable to 
EUV lithography (EUVL) resist performance.

• On SOI wafers patterned by NIL, the application of APSTM demonstrated a clear 
etch stop on the buried oxide surface.

• APSTM can be considered an alternative to multiple patterning techniques such 
as SADP, SAQP, and LELE, offering potential benefits in cost reduction, resolution 
extension, and improved sustainability.

• APSTM improves sustainability by reducing the number of lithography and etch 
steps, lowering material consumption, energy use, and overall process 
complexity compared to conventional multiple-patterning flows.
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